Adeno-associated virus-mediated delivery of IL-4 prevents collagen-induced arthritis.
Immunomodulation of autoimmune inflammatory diseases like rheumatoid arthritis can be achieved by anti-inflammatory T2 cytokines such as interleukin (IL)-4 administered by gene therapy. In this study we investigated the efficiency of adeno-associated viruses (AAV) vectors in collagen-induced arthritis (CIA). After injection of AAV-LacZ in the tarsus area of mice, the expression of the transgene was localized in the deep muscles cells near the bone. LacZ expression was found in liver, heart and lung after i.m. injection of AAV-LacZ, showing a spread of the vector over the body. Anti-AAV neutralizing antibodies were detected in the serum after i.m. injection of AAV-LacZ, but they did not alter the transgene expression after re-administration of AAV-LacZ. Long-term IL-4 expression persisted 129 days after intra-muscular injection of 3.7 x 10(10) or 11.2 x 10(10) AAV-IL-4 p.p. (average 7.7 or 17.5 pg IL-4/mg proteins, respectively). More importantly, the treatment of CIA with AAV-IL-4 vector in mice produced a therapeutic benefit, since we show a diminished prevalence of the disease, a significant reduction in paw swelling, attenuated histological synovitis and a 10 days delayed onset of arthritis. This is the first evidence that AAV vector-mediated gene therapy using a T2 cytokine is efficient in an animal model of rheumatoid arthritis.